This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the ongmal documents submitted by the applicant '^^'^''^^^'^^^ 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SBCEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY-SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanniug documents will not correct imAges 

please do not report the images to the 
Image Problem Mailbox. 



(19) 



J 



Europaisches Pat ntamt 
European Pat nt Offi 
Office uropeen d s br v ts 



(11) 



EP 1 069 631 A1 



(12) 



EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) lntCl7: H01M 2/10, HOI M 10/50 




I7.ui.2uui DUiieiin 4uui/uo 






(21) 


• 

Application numbor*. 00306010.0 






(22) 


Date of tiling. i4.u7,zouo 






(84) 


Designated Contracting States: 




Agan, Kevin S. 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 




Fallston, Maryland 21047 (US) 




MC NL PT SE 


• 


Grossman n, Horst 




Designated Extension States: 




65597 Huenfeiden-Klrberg (DE) 




AL LT LV MK RO SI 


• 


Bradus, Robert 








Bel Air, Maryland 21015 (US) 


(30) 


Priority: 15.07.1999 US 144018 P 










(74) 


Representative: DIugosz, Anthony Charles et ai 


(71) 


Applicant: Black & Decker inc. 




Black & Decker Europe 




Newark Delaware 19711 (US) 




European Group Headquarters 








210 Bath Road 


(72) 


Inventors: 




Slough, Berkshire SL1 3YD (GB) 


• 


Zemlok, Michael A. . 








Towsn, Maryland 21 286 (US) 







(54) Battery pack and method for constructing same 



(57) ~ .ok includes a first cell having top 

and bou^. ^ . i . ... .a.o, d first support disposed on the top 
ternninal, and a second support disposed on the bottom 
terminal. 

At least one of the first and second supports may 
include a rib for maintaining the first cell in place. The 
rib may extend along a longitudinal axis of the first cell 
and/or extend substantially perpendicularly from the at 
least one of the first and second supports. Accordingly, 
the first support may include a first protrusion, and the 



second support may include a second protrusion which 
engages the first protrusion. The battery pack may also 
include a pad disposed on at least one of the top and 
bottom terminals. The battery pack may also include a 
second cell disposed between the first and second sup- 
ports. The battery pack may also include a lead plate 
connecting the first and second cells. At least one of the 
first and second supports may have a hole for allowing 
a fluid to flow therethrough. The battery pack may also 
include a housing supporting the first cell and the first 
and second supports. 
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D s ription 

[0001] This invention relates generally to battery 
packs and, more particularly, to battery packs for cord- 
less power tools. 

[0002] Cordless products which use rechargeable 
batteries are prevalent throughout the workplace as well 
as in the home. From housewares to power tools, re- 
chargeable batteries are used in numerous devices. Or- 
dinarily, nickel-cadmium or nickel-metal hydride battery 
cells are used in these devices. Since the devices use 
a plurality of battery cells, the battery cells are ordinarily 
packaged as battery packs. These battery packs couple 
with the cordless devices and secure to the device. The 
battery pack may be removed from the cordless device 
and charged in a battery charger or charged in the cord- 
less device itself. 

[0003] Because multiple celts are typically used in a 
battery pack, it may be difficult to assemble the battery 
pack. It is therefore an object of this invention to provide 
a battery pack that is easy to assemble. 
[0004] In accordance with the present invention, an 
improved battery pack is employed. The battery pack 
Includes a first cell having top and bottom terminals, a 
first support disposed on the top terminal, and a second 
support disposed on the bottom terminal.. 
[0005] At least one of the first and second supports 
may include a rib for maintaining the first cell in place. 
The rib may extend along a longitudinal axis of the first 
cell and/or extend substantially perpendicularly from the 
at least one of the first and second supports. The first 
and second supports may lock together. Accordingly, 
the first support may Include a first protrusion, and the 
second support may Include a second protrusion which 
engages the first protrusion. The battery pack may also 
include a pad disposed on at least one of the top and 
bottom terminals. The pad may be substantially circular. 
The battery pack may also Include a second cell dis- 
posed between the first and second supports. The sec- 
ond cell may be disposed adjacent and/or separate to 
the first cell. The battery pack may also include a lead 
plate connecting the first and second cells. The lead 
plate may connect the first and second cells through one 
of the first and second supports. At least one of the first 
and second supports may have a hole for allowing a fluid 
to flow therethrough. The battery pack may also include 
a housing supporting the first cell and the first and sec- 
ond supports. 

[0006] Additional features and benefits of the present 
invention are described, and will be apparent from, the 
accompanying drawings and the detailed description 
below. 

[0007] The accompanying drawings illustrate pre- 
ferred embodiments of the invention according to the 
practical application of the principles thereof, and in 
which: 

FIG. 1 Is an exploded perspective view of a packet; 



FIG. 2 is a partial exploded perspective view of a 
battery pack; 

FIG. 3 is a cross-sectional side view of a battery 
pack; and 

s FIG. 4 is a schematic diagram of the batt ry pack. 

[0008] The invention is now described with reference 
to the accompanying figures, wherein like numerals 
designate like parts. Referring to FIGS. 1-4. a battery 

10 pack 1 0 of the present invention is connected to a power 
tool 100, such as a drill, a miter saw, a circular saw, etc. 
Power tool 100 may have a tool 103, such as a blade, 
cutting tool or bit, a motor 101 for driving tool 103, and 
a switch 102 for switching motor 101 . Motor 101 may be 

IS electrically connected to battery pack 10. 

[0009] Battery pack 10 preferably includes four bat- 
tery terminals. The first battery terminal POS is the pos- 
itive terminal for battery pack 10. The second battery 
terminal NEG Is the negative/common terminal. The 

20 third battery terminal TEMP Is the temperature terminal. 
The fourth battery terminal ID is the identification termi- 
nal. Battery terminals POS and NEG receive the charg- 
ing current sent from a charger (not shown) for charging 
the battery pack 10. 

25 [0010] Battery cells 21 are coupled between the bat- 
tery terminals POS and NEG. In addition, preferably 
coupled between battery terminals TEMP and NEG is a 
temperature sensing device, such as a negative tem- 
perature co-efficient (NTC) resistor, or thermistor, Rj. 

30 The temperature sensing device Rj is preferably in 
close physical proximity to the cells 21 for monitoring of 
the battery temperature. Persons skilled in the art will 
recognize that other components, such as capacitors, 
etc., or circuits can be used to provide a signal repre- 
ss sentative of the battery temperature. 

[001 1] A battery identification device may be connect- 
ed to the ID terminal to provide battery Identification in- 
formation to the charger 21 . Preferably, the battery iden- 
tification device 17 Is a resistor R|q connected between 

40 the ID terminal and the negative terminal NEG. The val- 
ue of resistor R|q is preferably selected to indicate the 
type and capacity of battery pack 10. Because of the 
resistance of resistor R|d, the charger can recognize the 
type and/or capacity of battery pack 10 and modify any 

45 and/or all charging parameters, such as charging volt- 
age, current and time, in orderto minimize charging time 
and/or avoid overcharging. For further information on 
battery pack 1 0 and the Interaction with the charger, per- 
sons skilled in the art are referred to US Application No. 

so 09/2921 64. filed on April 1 5, 1 999, entitled "Method and 
Apparatus for Charging Batteries," which Is hereby In- 
corporated by reference in whole. 
[0012] Preferably, the battery pack 10 comprises at 
least one packet 20, as shown in FIGS. 1-3. Packet 20 

ss may comprise at least one cell 21 , and preferably a plu- 
rality of cells 21. Each cell 21 has a positive terminal 
21 P and a negative terminal 21 N. 
[001 3] Top and bottom supports 22T, 22B may hold 
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the cells 21 therebetween. Supports 22T, 22B may be 
substantially planar and/or substantially perpendicular 
to the longitudinal axis of cells 21 . Preferably, the sup- 
ports 22T, 22B have ribs 22R for holding the cells 21 in 
place and/or for holding the cells 21 apart f ronn each oth- 
er, as discussed below. 

[0014] Supports 22T 22B may have plate holes 27. 
exposing the positive and negative terminals 21 R 21 N 
of cells 21 . Lead plates 23 can be inserted through plate 
holes 27, and connected to the cell terminals by welding 
or some other process, (f a series connection between 
two cells is desired, it is preferable to provide alternating 
terminals, i.e., the top terminal of the first cell is positive 
while the top terminal of the second cell is negative. In 
order to simplify connection with lead plates 23. Con- 
versely, if a parallel connection between two cells is de- 
sired, it is preferable to provide the cells in the same 
orientation, so that the top terminals of the first and sec- 
ond cells are next to each other. 
[0015] It is preferable to minimize movements be- 
tween cells 21 relative to lead plates 23. Accordingly, a 
rib 22R may have a crush rib 22RR for minimizing the 
play between the cell 21 and rib 22R, thus limiting the 
movement of cell 21 . Persons skilled in the art will rec- 
ognize that other methods for minimizing the play be- 
tween cell 21 and rib 22R may be used, such as using 
friction fits or springs, etc. 

[0016] It may be desired to dispose pads 24 between 
cells 21 and supports 22. Preferably pads 24 are made 
of absorptive material. Pads 24 may cover part, If not 
all, of a cell terminal, or a vent hole, of cell 21 . By dis- 
posing pads 24 accordingly, pads 24 may absorb any 
electrolyte which may leak from the cell 21. Preferably, 
pads 24 do not extend beyond the cell terminal, so as 
to not block holes 22H. Accordingly, pads 24 are pref- 
erably circular, and may have a radius substantially 
equal to or smaller than the radius of cell 21 . It is pref- 
erable to dispose pads 24 only against vent holes, which 
may be proximate to positive terminals 21 P, or against 
positive terminals 21 P 

[0017] Supports 22T, 22B may have protrusions 25, 
26 extending therefrom. Preferably protrusions 25, 26 
extend substantially perpendicular to the supports 22. 
Protrusions 25, 26 may have respective ends 25E, 26E 
which engage each other. As shown in FIG. 1 , end 25E 
has a hook portion 25H, which engages a hole 26H in 
end portion 26E, creating a snap-lock junction. Prefer- 
ably, the junction will slightly compress or hold tightly 
cells 21, pads 24, etc. Persons skilled in the art will rec- 
ognize that other types of junction may be used, includ- 
ing, for example, male-female socket junctions, friction- 
coupling junctions, etc. 

[0018] Accordingly, to assemble a packet 20, a sup- 
port, such as bottom support 22B, is provided. If pads 
24 are provided for covering the positive and/or negative 
terminals, the pads 24 are disposed on support 22B in 
the appropriate pattern. Cells 21 are then disposed ther- 
eon In the desired pattern. More pads 24 may be dis- 



posed on cells 21. The other support, i.e., top support 
22T, is disposed on cells 21 and/or pads 24. Both sup- 
ports 22T, 22B are pushed towards each other, prefer- 
ably obtaining the snap-lock junction between protru- 

5 slons 25, 26. Lead plates 23 are then inserted through 
plate holes 27 (and through pad hole 24H, if necessary), 
and connected to the cell terminals. 
[001 9] Alternatively, a lead plate 23 can be connected 
to a cell 21 . A pad 24 may then be disposed on cell 21 . 

10 This assembly can then be Installed in one of the sup- 
ports 22T, 22B, where the lead plate 23 extends through 
plate hole 27. The lead plate 23 can then be connected 
to another cell 21 . The other of the supports 22T, 22B Is 
then disposed on the cells 21 . Lead plates 23 are then 

IS connected accordingly. 

[0020] As shown in FIG. 2, the packet 20 can then be 
inserted into battery pack housing 11 . Preferably, hous- 
ing 11 has ribs 11R to guide insertion of packet 20 into 
housing 11 and/or to maintain packet 20 In place. Per- 

20 sons skilled in the art will recognize that FIG. 2 shows 
a clamshell housing 11 , which includes two halves, and 
that one of the halves is not shown. Nevertheless, per- 
sons skilled in the art will kriow to provide the second 
half, and to fixedly attach both halves together via 

25 screws, snap-lock junctions, glue, etc. 

[0021] The packet 20 is preferably connected to. ter- 
minal block 12, which is also disposed in housing- 11. 
Terminal block 12 may have multiple terminals 12T, 
which may correspond to terminals POS. NEG, ID and/ 

30 or TEMP. If multiple packets 20 are Installed within hous- 
ing 1 1 , the packets 20 need to be electrically connected 
to each other via wires, lead plates, pressure connec- 
tors, etc., and/or to terminal block 12. 
[0022] Referring to FIGS. 2-3, supports 22T 22B may 

55 also have holes 22H, which allow a fluid, either liquid or 
gaseous, such as air. to flow therethrough. As men- 
tioned above, ribs 22R are preferably used to maintain 
cells 21 separated. The fluid can thus flow Into packet 
20 through a support 22 via holes 22H, between cells 

40 21 , and out of packet 20 via holes 22H on the other sup- 
port 22. Persons skilled in the art are referred to US Ap- 
plication No. 09/035,586, filed March 5, 1998, entitled 
"Battery Cooling System", which Is wholly Incorporated 
herein by reference. 

45 [0023] It is preferable to use air as a cooling fluid. Ac- 
cordingly, housing 11 is provided with holes 13, for let- 
ting air into housing 1 1 (airflow Al N), which flows through 
packets 20 as explained above, and out of housing 11 
(airflow AOUT), as shown in FIG. 3. Alternatively, the air 

so may enter through the top of battery pack 10 and exit 
through holes 13. 

[0024] Persons skilled In the art may recognize other 
alternatives to the means disclosed herein. However, all 
these additions and/or alterations are considered to be 
55 equivalents of the present invention. 
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the first and second supports. 



1. A battery pack comprising: 

a first cell having top and bottom terminals; 
a first support disposed on the top terminal; and 
a second support disposed on the bottom ter- 
minal. 

2. The battery pack of Claim 1 . wherein at least one 
of the first and second supports further comprises 
a rib for maintaining the first cell in place. 

3. The battery pack of Claim 2, wherein said rib ex- 
tends along a longitudinal axis of the first cell. 

4. Thebattery packof Claim2, wherein the rib extends 
substantially perpendicularly from the at least one 
of the first and second supports. 

5. The battery pack of Claim 1 , wherein a longitudinal 
axis of the first cell is substantially perpendicular to 
at least one of the first and second supports. 

6. The battery pack of Claim 1 , wherein the first and 
second supports lock together. 

7. The battery pack of Claim 1 , wherein the first sup- 
port comprises a first protrusion, and the second 
support comprises a second protrusion which en- 
gages the first protrusion. 

8. The battery pack of Claim 1 , further comprising a 
pad disposed on at least one of the top and bottom 

terminals. 

9. The battery pack of Claim 8, wherein said pad is 
substantially circular. 

1 0. The battery pack of Claim 8, wherein a radius of said 
pad is substantially equal to or smaller than a radius 
of said first cell. 

11. The battery pack of Claim 1, further comprising a 
second cell disposed between the first and second 
supports. 

12. The battery pack of Claim 11. wherein the second 
cell is disposed adjacent to the first cell. 

13. The battery pack of Claim 11, wherein the second 
cell is separated from the first cell. 

14. The battery pack of Claim 11, further comprising a 
lead plate connecting the first and second cells. 

15. The battery pack of Claim 14, wherein the lead plate 
connects the first and second cells through one of 



16. The battery pack of Claim 1, wherein at least one 
of the first and second supports have a hole for al- 

5 lowing a fluid to flow therethrough. 

1 7. The battery pack of Claim 1 6, wherein the fluid Is air. 

18. The battery pack of Claim 1, further comprising a 
70 housing supporting the first cell and the first and 

second supports. 

19. The battery pack of Claim 18, further comprising a 
second cell having top and bottom terminals; 

IS 

a third support disposed on the top terminal 
of'the second cell; and 

a fourth support disposed on the bottom termi- 
nal of the second cell, 
20 said second cell and third and fourth supports 

being disposed within the housing. 

20. The battery pack of Claim 18, further comprising 
first and second battery terminals connected to the 

25 first cell. 

21. The battery pack of Claim 18, wherein the housing 
comprises at least one hole for allowing a fluid to 
flow therethrough. 

30 

22. The battery pack of Claim 21 , wherein the fluid is air. 

23. A method for manufacturing a battery pack, com- 
prising: 

55 

providing first and second supports and first 
and second cells, the first and second cells hav- 
ing top and bottom terminals; and 
disposing the first and second cells between 
the first and second supports, each top and bot- 
tom terminals of the first and second cells con- 
tacting one of the first and second supports. 

24. The method of Claim 23, further comprising con- 
45 necting the first and second cells with a lead plate. 

25. The method of Claim 24, wherein the lead plate con- 
nects the first and second cells through one of the 
first and second supports. 

so 

26. The method of Claim 23, further comprising provid- 
ing a pad between one of the top and bottom termi- 
nals of the first cell and one of the first and second 
supports. 

55 

27. The m thod of Claim 23, further comprising locking 
the first and second supports together. 
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28. The method of Claim 23, further comprising insert- 
ing the first and second supports and first and sec- 
ond cells Into a housing. 

29. The method of Claim 28, further comprising: s 

providing third and fourth supports and third 
and fou rth cells, the third and fourth cells having 
top and bottom terminals; 

disposing the third and fourth cells between the to 
third and fourth supports, each top and bottom 
terminals of the third and fourth cells contacting 
one of the third and fourth supports; and 
disposing the third and fourth cells and the third 
and fourth supports into the housing. is 

30. The method of Claim 28, further comprising: 

providing first and second battery terminals; 
and 20 
electrically connecting the first and second bat- 
tery terminals to the first and second cells. 
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